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TITLE: Dual frequency NMR surface coil pair with interleaved lobe areas 


Rrif^f S ummary Paragraph R^gh^ (6) : 

A dual frequency NMR coil pair includes first and second coils, each tuned to a 
different resonant frequency. The first coil includes a first conductive loop which 
defines a first perimeter, the first perimeter enclosing a first area comprised of 
an inner area and a first plurality of lobes extending outwardly from the inner 
area. Similarly, the second coil includes a second conductive loop which defines a 
second perimeter, the second perimeter enclosing a second area comprised of a second 
inner area and a second plurality of lobes extending outwardly from the inner area. 
The first and second coils are arranged adjacent and in close proximity to each 
other such that the first and second inner areas substantially coincide with respect 
to magnpitir; flux coupling to the first and second inner areas. Further, the first 
plurality of lobes are interleaved with respect to the second plurality of lobes 
such that respective areas corresponding to the first and second plurality of lobes 
are substantially noncoincident with respect to magnf^ti n flux coupling. 

DPitflHed DPiFtcription Paragraph Right (4) : 

Since the first and second coils 11 and 12 are arranged overlying and in close 
proximity to each other, the conductive loops 13 and 14 are separated by at most a 
small displacement so as to maintain electrical isolation between them. As a result, 
both coils 11 and 12 will exhibit almost exactly the same field of view. Further, 
the conductive loops 13 and 14 are formed so as to result in inner areas 13d and 
14d, respectively, which are essentially the same shape and overlying one another. 
Consequently, magnet i n flux t^oiipling to either of the areas 13d or 14d will also 
rmiplf^ nearly completely with the other area 14d or 13d, respectively. Even though 
the conductive loops 13 and 14 may be displaced from each other by a small amount, 
when the areas 13d and 14d are arranged over each other as shown, the difference in 
flux linkage between them is negligible. 

DRt-ailRd Dftacr ipt i nn Paragraph Right (7) : 

The field distributions 33-35 will induce localized currents in the other coil 12 in 
a such a way that the net effect is a composite current in coil 12 which is very 
near or equal to zero. Specifically, the flux 33 and 34 will tend to induce a 
localized current 31 in coil 12 in a "clockwise" direction around coil 12, while at 
the same time the flux distribution represented at 34 and 35 will tend to induce a 
localized current 32 in coil 12 in the opposite, or counter-clockwise direction. 
Opposed current pairs similar to those represented at 31 and 32 occur all around 
coil 12, with the effect that the opposed currents tend to "buck", or cancel each 
other. It is further possible to adjust the magnitude of the localized currents, 
particularly the outer current 32, by appropriate modifications of the dimensions 
for the lobes 13e and 14e. By arranging for the localized currents 31 and 32 to be 
approximately equal in magnitude, the currents 31 and 32 are forced to remain 
localized, with negligible net, or aggregate current. Due to the symmfitri cal layout 
of the coils 11 and 12, the above analysis is equally applicable to the opposite 
case of considering the coupling of currents in currents in coil 12 to coil 11. As a 
result each coil may operate at its own separate resonant frequency with negligible 
loading or loss by the other coil. In essence, the other coil appears to be 
"invisible" from an electromagnetic coupling viewpoint. 
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1. A dual frequency NMR coil pair comprising: 

a first coil tuned to a first resonant frequency, the first coil including a first 
conductive loop which encloses an inner area and a first plurality of lobe areas 
which extend outwardly from the inner area; 

a second coil tuned to a second resonant frequency which is different than the first 
resonant frequency, the second coil including a second conductive loop which 
encloses a second inner area and a second plurality of lobe areas which extend 
outwardly from the second inner area; 

wherein the first and second coils are arranged adjacent to each other such that the 
first and second inner areas substantially coincide with respect to magnet i c flux 
fnnp! ing to the first and second inner areas, and wherein the first plurality of 
lobe areas are interleaved with respect to the second plurality of lobe areas such 
that they are substantially noncoincident with respect to magnetic fliix coupling. 
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